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The thickness of the medial tibial cartilage compartment was
measured using a fully automatic framework based on super-
vised learning and a statistical shape model. The method re-
sults in a thickness map - including denuded regions that are
measured with zero thickness. Aiming for global thinning, we
calculated the mean thickness. Aiming for focal thinning with no
specific anatomical location we calculated the 10% quantile of
the thickness map (denoted thickness Q10). For baseline mea-
surements, the thickness was normalized by the width of the
medial tibial plateau.
We tested the thickness quantifications for the ability to separate
the group of healthy knees (defined by KL 0) from OA knees (KL
> 0) both at baseline and using the relative longitudinal change.
The tests were performed using an un-paired t-test.
Results: At baseline, both mean thickness and thickness Q10
were able to separate the groups of healthy and OA knees.
For mean thickness, healthy knees were significantly (p = 0.05)
thicker than OA knees, with averages of 2.24 mm and 2.19 mm,
respectively. For thickness Q10, the thin part of healthy knees
were significantly (p = 0.0005) thicker than OA, with averages of
1.72 mm and 1.61 mm, respectively (see Fig. 1).
Fig. 1. Thickness Q10 at baseline for levels of OA defined by KL. Knees with KL
3 and KL 4 are pooled since there was only a single KL 4.
Both measures could also separate the groups of healthy and OA
knees when using the relative longitudinal changes. For mean
thickness, the average thinning was 2.3% for healthy and 5.9%
for OA knees. For Q10, this was 0.0% and 5.4%. Here, the two
p values were 0.005 and 0.009.
Conclusions: For both thickness measures, the longitudinal
cartilage thinning was significantly worse for knees with OA at
baseline. This suggests that both thickness quantifications are
suitable for use in longitudinal clinical trials.
The thickness Q10 measure was designed to pick up focal thin-
ning caused by lesions. The results show that the Q10 measure
is much better able to separate healthy from OA compared to
mean thickness at baseline. Also, the results suggest that the
opposite is the case for the longitudinal change.
We therefore propose that for diagnostic purposes, the Q10
measure is well suited for quantifying a life-time of lesions caused
by minor knee injuries - whereas for a clinical trial, with a relative
short study period where few extra focal lesions occur, mean
thickness quantification may be equally appropriate.
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Purpose: To evaluate the relationship of health-related quality
of life measures in subjects with knee osteoarthritis (OA) with
subjects’ physical characteristics and radiographic features of
their knee OA.
Methods: The Mayo Clinic Exercise-OA cohort consists of 306
community-based volunteers enrolled in a randomized controlled
trial to determine the effects of exercise on knee OA. At baseline:
pain, function and general physical and mental health were as-
sessed with the Knee injury and Osteoarthritis Outcome Score
(KOOS), the SF-36 health status questionnaire, and visual ana-
log scale (VAS). Standard Buckland-Wright semiflexed weight-
bearing AP and lateral x-rays of both knees were taken and each
compartment was graded by Kellgren/Lawrence (K/L) score.
Results: Worsening K/L grade of knee OA, involvement of the
patellofemoral joint and increasing BMI were all significantly
associated with progressively lower KOOS scores and SF-36
physical function scores, but not with decreased SF-36 mental
health scores. Increasing radiographic grade also significantly
correlated with higher VAS pain scores. Among these, mean SF-
36 physical function scores were 7% lower in overweight subjects
(BMI 25-29.9) and 15% lower in obese subjects (BMI ≥ 30) as
compared to those with normal BMI (< 25). Mean KOOS knee-
symptom scores were 8% poorer in subjects with patellofemoral
involvement vs. without, and mean VAS pain scores were 25%
worse in higher grade radiographic OA (K/L 3 and 4) than in
lower grades (K/L 1 and 2). Mental health scores were essen-
tially unchanged across all radiographic grades, compartments
involved, and BMI categories.
Conclusions: Based on patient reported health-related quality
of life measures, we found radiographic severity of knee OA,
patellofemoral involvement and greater BMI to have a significant
impact on knee pain and symptoms, as well as overall phys-
ical function. Furthermore, it appears that worse OA features
correspond to more physical distress but not necessarily poorer
mental or emotional well-being.
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Purpose: Hand osteoarthritis (H0A) has a very unpredictable
evolution with respect to both symptoms and structural changes.
No clear correlation between symptoms and radiographic severity
has been established. We miss studies on this topic. Further-
more, many patients at end radiographic stages of HOA are
painless, indicating a high discordance between symptoms and
structural severity of the disease.
Objective: To study the cross-sectional and longitudinal prospec-
tive relationship between symptom and radiographic severity in
HOA.
Methods: Two readers scored separately 105 pairs of radio-
